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(54) INTEGRATED CIRCUIT HAVING DUMMY STRUCTURES AND METHOD OF FORMING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a structure which improves the 
flatness of the polishing process, without adding any manufacturing step, as 
dishing is caused by the change of the polishing rate due to the pattern 
density variation if dummy structures are positioned at random during 
polishing a nonconductive material for filling up trench structures at a 
semiconductor device manufacturing process having a trench isolation. 
SOLUTION: Dummy structures 20 are disposed on first parts not occupied 
by active devices so that the occupied density of the first parts is equal to 
second parts occupied by active devices, thus make the polishing rate 
uniform over the surface of a semiconductor substrate. A dummy substrate 
pattern is added to a layout pattern of an integrated circuit and can be 
determined previously so as to avoid intersection of well boundaries or 
active regions 27 and avoid the existence below conductive materials such 
as polysilicon layers or interconnect structures, without adding a 
manufacturing step. 
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est** 1 1 **ft*«nj*j«*n***0tt-ofc 

[»** 2 ] © H7->H*li:*$ -ftftifc 

-v. 7;>f -< 

:^©»^T : WE* x 
©flZ2ic£**l*4tiM*R£r*im (03) :r 
5* * £ A * * - > * *15 u 4 * £ gtf> * A 

» <B9 4) ; *-^<*->©«Hfc***2**W* 

(05) :mse^5-*^A^->^ 

6) :*6*jS«ti*Si:<f*»k-r*^tt. 
[2S#*3] ^««IS{R(iM@M4:»JSKr»m a C 

$ns:t$:#ttiit5M (He) . 
^ [ftVI©ftff*BlV|] 
[000 1] 

imn±a>vm#n *awu— KKmvtiittattaii 

CO 0 0 2] 

7^Vl/-y 9 > (trenca isolation) fc&fflLTl* 
f««±iiM-r $ W * ©ftfe©'< ?->->^K* 

(non-conductive material) T&fcSn 



(2) ttflFPl* 1 0-9 2 92 I 

**« ©m* vaf tr -5 fc «> tr mm £ n & » n i* & c -> 

[00033 L*Lfc;o«&. h fk 
3fr&!f*S«£*/(ttfeto$Wi? (chemical and mechanical pott 
shin(CMP)) © «fc -5 ftt£3f£©l?N8&$l5 (polishing techn 
iques) fcffiffiTafcfK f-fvS'^ (dishing) r«1JB 
©IRHfcfc*. h U>*-/<*-;/©M©««um*v^ 
h Ui>*/<*-v©«l*i::fctf*ropa*tt. &ft*£;K 
*^$jMK*M©tt&©fcAl=ffi0>-t-*. J£*. Bft 
/0 Lfch u>^«jgtt, Sffi«©h l/V*tti£**rr*£ 
#©ftttO:9ia<liff£FSn*ttrT&$. ^©.rfcir 
JroT, »*3nfcMacfc*#«K*ftaJ:9AC& 

UT^- (non-uniformity) ir^J&l-^Ct (" f < 

v^V^ (dishing) " fctfHH*) fcfc*. 

[0 0 0 41 t< ^v^MMfcErfcfcfcttfflSn* 

HiNSJU^V (a-layer) i fc 

*ElSte*f *Vx v * (RIE) m*«t*t!ltiv 

*Ltetf&w©NfflM*aWtt* h 
X? (photolithographic n>ask) «J:t/S[iftXfi%^9 
fcU ¥*#7^^;*©*-;wK*{fiT3tf*A-T ^ 
?;i/&R8 (particle difects) &^J5* < ttZ* 
[0 0 OBJ ^WVW'f ^©?«tt©&tt«tt4«tt© 

iS (duomy or tile structures) £jf$i5;f * ^ t "C£ 

JO LT. x^>f xc*i: 5 y / AC / ? - «a**#At 

[0 0 0 6] Ul-bJrJ:^. hl/>f7^Vl/->9^ 
[0007] 

^5— iftft {dumny mesa structures) cofiZfiSrifeS: 

*ttjfl-mtf. ^a-wattttttt^JwaK^aBc 

50 /<-<>c (active devices) «^JH*J J: If rtfllK^ftt i 



I- MOM KDCttMPrtf 



(3) 
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?W (uneven) MTi* #£#t;W ^fl)^ 

fiS/BShiP * 1- 'J '^^-v (photolithographic pa 
Merns) &#*U ^ UT7?r ^f>W ^0^«t 
<t^*«@8S0S?J)t:, VS-mmfr'lf-y (dummy 
structure pattern) £i£AtS« Ji* * — 

"C^$tft)>3-h (electrical shorties) 
CO 0 0 8] ^5-»ift^*«f0tt»C 

ZMfi^tfyVJr^ h@ (layout geometries) I±, i> 

mtti o^-^te^efW0T&4. o©» 

* fc£*M©**ltoa* (electrical isolation) li 1- 

&Mtowm*tz\i<t*tfjmu&)wm (cmp) ^nt^*« 
figffl$H5 0 01 \zm+£?\i. nmmni 007*? 

a zf&mtSV'to& (mesa structures) I4\z£-*X 
ijtzbZtX, 41* r Wyfil (trench str 

uctures) t 3 C -t-tCQ*SH#fc£5n*. h 
■^Wifil 3^^r«fc*t>iz, (masking 
layer) 12 (01 IMS' h?<i' h m (silicon n 
itride) ) tf#i§M*mm\ 1 0>mW\ZB&£*\Z. *?* 
Y % ) 1 2©J:ll#J«$n, R 

*ote-<*>x? ?■ (R1E) f)K RIEx-y ~? 7>2 Z.VX7 

w» ^55tt««fl97'f v > a h pyfiifil 
3l*n:f*l£***:*6i::, **MftL5 (">U=>y»{fc 
teSfclJ^*;* (PJAtftetraethylorthcsilicate (TEO 
S) class) ) 

too 1 1 3 BfgHlii* h vyfo?Wn©IAOJ:i; 
A©*¥mSiSU'<;> (planar surface level) £LX 

{jKbtyiz. '&&<?>im®&\z$i\^x\t, wsr a* 



A*, m&\ZB.T>Xts<i>\ZttZ Q ft&Otsb (variatio 

n) I*, Jteawir^^^x^^oft/jts^^ ^h-eo 

[00 1 2] *£Wli, #8*13881 OCT^f^fMl 

ti:ti:J:oT, - <7)^~te (uniformity) 0>r«f)J8Kj 
Aft**. **5-»ifeft2 0li, W^L/t^ I 4 
10 V>fSL\zfttSLtb±%t£X'<-* (spaces) (0 1 ©gi* 
1 6-ejTN$KT^i) fc^i&TV^ t£:£TK£/aui. 
^5 H*»fc2 0©;8^/j:*M ^k&t©ftftT*4. 
tU £ffifc^&Rttl7htf> ^ 2 0I*> 
*f*@ttl 0©»#Lfc-7x;l>«tft (K^-t^r) **s*a 

rfcli, JfefftHI&l 0©&«ttfltt (capacitive loadi 
as) ^LT v r©^ktift«[51K 

1 0<9^7*-v;x*£lgT£tt&So — 
£0 CO 0 1 3] 021*14, * S-*j&#2 OflDttBtfcftJfcT 

tzfztxDfimwwznx^z. 021** 

0©&#©±*^©¥ffi£«HTfc'>, ^5-«ift^2 
T^S 0 IRWOKlOli, l^pff;W^24, 2 

;V S /W#-5f^ ^>ifcTcDJ:-5^, ftfe©¥3H*TO< 

COO 1 43 p®f r A-Y^2 4li. (well b 

5fl oundary) 1 7 nSl'? x (n-typewell r 

egioa) 1 eic^JSfciH*. ^x/U%^17li, nM? 
/W^25, Se^fcAir^ffl^K^pSl^*^^ 
(p-type w el 1 . region) 1 9 A* 5 n 2! -7 x ;uffi«t 1 8 * 

2 4tt, y-r»tii*mjar^/:a6*>*»VNli^|f^^ 

WteBt*^tt-r-6fc«)irffiffl^ni*^i"f * (cooduc 

Uve layers) tfftoHi 7 9 r < ^"^6*2 1 £*PT 
40 ^. p^f f >'W^2 40y-K«lfea^US/ , Jii>U'< 
+ 2 2TJgj5fc$nv =1 /;tiRftT5f/U7 
^©Ift&ttlSftlifflSfcffiflliS (interconnect structu 
res) *fcit3V^^h2 3i:A^"CW*aShi,, v- 

nA^a\^^^ *)S|llt*t*4 (overlying dielectric n 
aterial) lcE-6l«OkLT, *85ttffi«fit 2 3 l±?Iffl 
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*II V > y 3 > 2 8 ^J: tflB 2 9 <0 W * ©<t 
>£SV^££*#ttt"{ * (overlying conductive 1 

COO 1 53 mi £!ft#4*, Mlto^** X 
(Tfcfct^ nfflr^W *2 5, 2 6) ^£#J5S$H£ 
*«tR8l OoSfH ft«3 l ft^f. ^2^A ( . « 

swttt. at 110*3 i fcttttUT»2«j*32o/<* 

-vfflffi (pattern density) tf&tuZTzito, ft 1 
I*. ^^(OWifXgTti, 82fci*3 2K;fcW5«& 

u, mi ih*3 i fcfffc-f-ar^xoifett****** 

^. Chilli. ' xw^^y^' Mft3l»JB^U 
-etTSr2aSttE3 2tIfclt^«fi^^*JUfe (over pol 
ished) SHfcBCEgfcfci,, 
M 10016] U^LntA^*ifeWli»2«*«32irr5 

3 2©«f*iSS*:#l «i*3 1 £DW*&£Kliff#L< 

/a 4 j: -5 cmm u , -en £ «t -d x t * v > ?&m&z 

CO 0 1 7) rS-*ifi#2 O^aSfcftttt&efcrr* 

an* Mr-? t ^9->tz^*mxsztz&wt? 

#ftm\ iK|E9*h*. ^3H»£#2 04>j8^* 

«tt. *mOES 1 O*J0/r**-&fc*t::teffl£H^o8Ei; 
g#£hTWrt:7 * h V (already-required p 

ho toll thosrapiiic mask) <D*P\z % tt^sna. *n*: 

Co o l 83 7fc:£&$ 
Ac I* fif Mr* * ^ ? -fllift* 2 0 Lfc t * ft to 

A- ^ x I?, |g $ ^- 1 i fit ^ t, \, s c *3 J: 0 2 ^ 
nS/«>x;i/«W?l 8*:p3y*x/VMtl 9koPJc9J:-5 
*> x /W»l<7) *> a - h © /StH c ft ft v ^ r t -c*> 
03K^*j:?i:: % dOd £:£&&*£&*>£, & 
1 ttJF3fcl*« I ifttt&tt3 3li->x;u«flL 1 7 0*921 

I MPH 3 5 *5 «*: U x ;vtR£# 1 7 ADfc/h* 

mi %fffl«t3 3ttfMt5n$. *LTi!$33rtR8t3 31- 

I HR3 5 J: 1/9 2 MRI 3 4 ®£H-Cfc* 
Mflff3 6*tfc6T. ftic, ME3 3U.. h»^;uP«nfH 



« W i 4 

(4) 4$M¥ 1 0-0 2 9 2 I 

6 

3 GWXZZVtoZHt*'' +S2<ZT ('hollo*'*) -ft* 
COO 1 9) * IfOMa S *3*V2S2!IMit a 4 lt-~to 

7y^K7<> (latch-up guidelines) Iz «t -> T 
tfefcSn** # I P-W3 5 43 J: tftH 2 WPS 3 4 

&4>ft VlSlfft IC toTlliH^K-^^ © « frT 
^l^ay^P>3^ayT*io mirBlPSJ35H. m 

MWt-*t» ^Lt»2Hiiff3 4tt, ftlttJlfl(M?3 
3 3^nja>>x;ultftl 8(0f*I^JiTto l 5.i;t©^x;u 

tft^l 7A^l\<o^^Jv5^c>f<^-y UT(D^ x;w 
713 L^iItT*5. -^^hli. ^S-fcifi 
^20 **ift^N0 * ;u$a«tT-* e» 5i!^ U <f V^ t V > ^ # A< 

C0 0 2 0] Ea4H^-TJ:-5t;. t -»2i(4:2 0 

/dtsnnii, 0©$iltAffl (capacitive 1 

oading) tlliJur 5 (capacitive c 
oupliag) 0^$r^ihr^fc«i>ic:, ? — i>fH« (merge 
d region) 3 712, *»fs)& 1 0 CQi£««tff J:!/ r 9 

50 2 OA i 0J^5.nncVN^2%^«l«*^-r^7c4O^^-c 
©AlSraff (processing liaitations) ^/c(±7» 
(photolithographic capabilities) 

[00 2 1] Ba4tr^*niJ:->i-, (mcrg 
ed region) 3 7 tt, 0 1 \t i5?*n 4 r ^ 9 4 7m%L 2 

8*3J:t/J»8SS6e*ifi2 3, 29*iA4A^->©a 

04II^*K4^^>->&^-r£fctf>t:WO.5-5S * 

T^Mr«^flkT^*7c»i±^ (under or ovcrlappe 
d) ■C^5-*ift*20*««aT*O«rK<'. CLC^Ci: 
(i> 7*r-r :/ffii$2 1 , 2 7 ©/^»$ fcii^S©-* 

ifi2 3» 2 9«>^$ ^*iffljZ2<ori^B© 

5o ^n5>2o^x^-y^2vw;-7-i;i-^^ ttmzfZ' 



K!KTir*rt|;fm V>O0:>iT I Oil ;n If!) 1 3 : Py/ISflt 3 : ?0/X«ffi^l ^0 I 06 6 247 
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CO 0 2 23 -Ctt, MBIMJft (restricted region 
s) 3 8<0ttSE*fctt»j«»rJ:oT*ftMd!>^ft*««lft 

3 3 4>£ft|::<k~>T. #5***1*. *l*ftfffl(tt3 3l: 
v-';««3 70^T©Ill«lt t fllJRfftt3 8<D--flS 
fcLX^Stt.*. 0<Drt(D»Jffiffi«3 8tl^ 

3 -»)M= 2 0O^-yCB5 WJ&JPRftl** 3 8 *B 

2 0fcJ:t/^3-1*&fc5 0CDttQiSUO^^-»z J: 
OH^ihi, ^5-»x£fr5 01*. 1 0*?g 

(00 243 ^S-«fc#2 0(D|ft*?igL©/<*-ytI 
«fc->T, M3 9® h-*»»H**KJ*T6**3 9 
O^SHHifttta 0T*A&n4MEc!>«M'fcLXJM 
£n*£*n6fi (fill density) fttt 4. 

x^wtsttt l i v>!&w4t<ttfi:$i>titf®-tiwm& 

^»~> fM3 9e£-?X5^5'AlC4'3--ft&fl-2 0% 

ft2 0(*-g7JJt$<Z>^*LTl%*. L*»U fc^S-fcai 
*20©#ttttftA*;:fc*-e&*U fcSEBlO* 

CO 0 2 5]-0 v ^3-*fcfl:2 0®IMtffcft1-tx 
tf* $?R[H)&1 0CD7^T-f ^«tt£2 1, 2 7*ifcSt 
*fc«>Kffiffl3n*7 * MJy*7^^ (photolithograp 

T$ 0 27Tii, B2i::^2n*Mtlelttl 04>-3fl# 

Pl7e>;<?->U7 * h 'JV7^^i:R?sn, 
0n:5?sn*y^*ai 4®J:-5«r*»@ai 0©7 



(5) tlM^l 0 -0 2 9 2 l 
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Rh>*3r.. 7-f-/UK-aft<t«l5ft# (field oxide struct 
ures) -Mr^ttSfc I 1 ©iit-^/fc;* 

/0 SdktfprtgXfc*. 

CO 0 2 63 *ftf@fcl 0(Oa9aM&xai2tt*ftft? 
(DflMCAoXJ&JSRLft*. t¥^«^t;*JVNT, 7*9 
-r*7*#U*G>&ff (Tttt>*>* T*'ta?HML2\* 2 

7) ftfegt*fc*c«flSh47* h yy/^-> 

(photolithographic pattern) cDSPttli,' 
ICTWftfe'f ^^7^ h (inpla&ting) t*£fc#>cp;i? 

«ae2 i &3ett>*^^-yii. nsir>x;w«jgf 1 arte 

feip2ir r AV^2 40gp^i:/ct7«F^cO K-KV htt 

7*T* 7«JK2 7 (0«H*ttJ£T 
#tt«*nX^*.' 

C00273 *lfeWli, 7* r -f >7^h 

JO 9^&£T&*r$-M&2O0)A?-:/a. 7*'*.f 

y wa*fc**n*. ffi&c ^x/hmu 8tz#£ 

-^i:^riS. *<BJS#fcLX, *^5-ttsS«:2 0 

K (conductivity) fclifiHtfattttaarattMf (oppo 
site cooductivity) T h*-7*4tift, 

C002B3 rorti^ot, -«iSfrizEfli 

-Ulifift 2 0 S««ttAW*.«'> 

n, r;f^7ffl«2 7ATO?ri6ir?i:nlK-^ 

60. 6 1 ti^u-r^ ^- K (floating dto 

des) *Wf£*t* 9 

C00293 *»w**flrjHiao¥ffltt* 
50 atfrswfflftjojarafcto^WiBflEftii/^rttta^ 
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MJVy<*-> (photolithographic patterns) <&&;*: 
h'iv^^-y (photolithographic patterns) 

Y y ) Vrt9 — > (photolithographic patterns) <Dtfajz 

6 1 *|&WIc1S£t> fc#ft©»* fc* r- 5>"C© 7 * 
h 'J v A* — y (photolithographic patterns) ©l£± 

IH73 *ftWi:«6-»fc**©#J»«!»^-^T«>7* 
h 'Jva'J'-v (photolithographic patterns) 

1 0 mWfotK 

1 1 *m&&m 

12 v * p U * 



(6) ttWHM 0--929 2 ! 
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14 y * a 

1 5 ##«1M 

I 6 HSSffl 

1 7 -Jx*** 

1 8 n^x^W 

21 t?^* y*a«t 

70 2 2 ^'JS/'JayU^V 

2 3 ffisseimas 

2 4 pSlr/^-f^ 

2 5 nllf^-fa 

2 6 nffl?/Wx 

27 7*7* r** 

2 8 jK'J^'jDVMf 

2 9 ffi£ft«*ifi 

3 1 & 1 ft* 
3 2 $&2«J* 

^ 33 ttiatJtfHMl 

3 4 $S2fRIPH 

35 n\wm 

3 6 .h-^/HWW 

3 7 -*-5>«J* 

3 8 fflRMK 

so y$-m&te 

6i y$-mm& (pi^^cot^) 
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